Superoxide dismutase (SOD) genes in Streptomyces peucetius: effects of SODs on secondary metabolites production.
Two superoxide dismutase (SOD) genes; sod1 and sod2, from Streptomyces peucetius ATCC 27952 show high similarity to other known SODs from Streptomyces coelicolor A3(2) and Streptomyces avermitilis MA-4680. These sod1 and sod2 were cloned into pIBR25 expression vector under a strong ermE* promoter to enhance secondary metabolites from Streptomyces strains. The recombinant expression plasmids; pIBR25SD1 and pIBR25SD2, were constructed to overexpress sod1 and sod2 respectively to enhance production of doxorubicin (DXR) in S. peucetius, clavulanic acid (CA) in Streptomyces clavuligerus NRRL 3585 and actinorhodin (ACT) and undecylprodigiosin (Red) in Streptomyces lividans TK24. Biomass variation, antibiotics production and transcriptional analysis of regulatory genes in recombinant strains have been studied to understand the effect of sod1 and sod2. The cell growth analysis shows that life span of all recombinant strains was found to be elevated as compared to wild type cells. In S. peucetius, overexpression of sod1 and sod2 was not effective in DXR production but in case of S. clavuligerus, CA production was increased by 2.5 and 1.5 times in sod1 and sod2 overexpression, respectively while in case of S. lividans, ACT production was increased by 1.4 and 1.6 times and Red production by 1.5 and 1.2 times upon sod1 and sod2 overexpressions, respectively as compared to the corresponding wild type strains.